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1. Introduction

The first paper in this series! dealt with the thermodynam-
ics of the oxidoreducatases, the first class of enzymes classi-
fied by the Nomenclature Committee of the International
Union of Biochemistry. In the current paper a critical com-
pilation of thermodynamic data is provided for the second
class of enzymes—the transferases. The reactions catalyzed
by these enzymes play significant roles in metabolic pro-
cesses such as glycolysis, oxidative phosphorylation, glyco-
gen and starch synthesis, and also in the action of muscles.
The data presented herein are limited to equilibrium and
calorimetric measurements performed on these reactions un-
der in vitro conditions. Thus, the thermodynamic quantities
which are given are apparent equilibrium constants K’ and
calorimetric enthalpies of reaction A H(cal). Apparent equi-
librium constants calculated from kinetic data are also tabu-
lated. If the change in hydrogen ion binding AN(H™) for a
biochemical reaction is known, the standard transformed en-
thalpy of reaction AH'° can be calculated from the calori-
metric enthalpy of reaction.® Equilibrium constants K and
standard molar enthalpies of reaction AH° for chemical ref-
erence reactions are also given if they have been reported in

the literature. The standard transformed enthalpy of reaction
AH'° can be used to calculate the temperature dependence
of apparent equilibrium constants K’ in the same way that
the standard molar enthalpy of reaction AH® is used to cal-
culate the temperature dependence of the equilibrium con-
stant K.

The data are presented in the same format as in Part 1.!
Thus, the following information is given for each entry in
this review: the reference for the data; the biochemical reac-
tion studied; the name of the enzyme used and its Enzyme
Commission number; the method of measurement; the con-
ditions of measurement [temperature, pH, ionic strength, and
the buffer(s) and cofactor(s) used]; the data and an evalua-
tion of it; and, sometimes, commentary on the data and on
any corrections which have been applied to it or any calcu-
lations for which the data have been used. The absence of a
piece of information indicates that it was not found in the
paper cited. The arrangement of the data, its evaluation, and
the thermodynamic conventions have been described
previously." In this regard one should note that equilibrium
constants should be expressed as dimensionless quantities.
However, the numerical value obtained for the equilibrium
constant of an unsymmetrical reaction will depend upon the
measure of composition and standard concentration selected
for the reactants and products. Thus, for the chemical reac-
tion

A(ag)=B(aq)+Clag), BG)

K.=c(B)c(Offc(A)c°}, K,=mB)m(C){m(A)m°}, and
K,=x(B)x(C)/x(A). Here, ¢, m, and x are, respectively,
concentration, molality, and mole fraction, ¢®=1 mol dm_3,
and m°=1 mol kg~*. The equilibrium constant expressed in
terms of mole fractions is automatically dimensionless. Simi-
lar definitions and considerations apply to the apparent equi-
librium constant K'.

This effort has been given additional impetus by the recent
completion of the IUBMB-IUPAC document “Recommen-
dations for Nomenclature and Tables in Biochemical
Thermodynamics.”*

2. Some Aspects and Uses of
Thermodynamic Data on Biochemical
Reactions

While a full discussion of the applications of thermody-
namic data would be beyond the scope of this review, it
seems useful to briefly indicate the utility of the information
presented in this review. The primary motivation for many of
those performing thermodynamic studies on biochemical re-
actions is to determine the position of equilibrium of the
reaction(s) studied as well as to establish the reversibility of
the reaction. This information is concisely summarized in
terms of the apparent equilibrium constants given herein.
These apparent equilibrium constants can be conveniently
used to calculate the extent of reaction under the stated set of
conditions and thus can be very useful to engineers con-
cerned with the optimization of product yield in bioreactors.
The enthalpy changes accompanying these reactions are also
needed to know how much heating or cooling is required to
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keep a bioreactor at its proper temperature. To perform this
calculation one needs to know both the standard transformed
enthalpy of reaction A H'®, the change in the hydrogen ion
binding AN(H"), and the enthalpy of protonation of the
buffer(s) in the bioreactor. In general, both AH'°
AN(H") are functions of temperature, ionic strength, and
metal ion concentration.

Apparent equilibrium constants obtamed from studies of
in vitro systems can also be used to calculate the position of
equilibrium in metabolic processes involving several reac-
tions. Glycolysis is probably the best example of a situation
where data are available and for which such calculations
have been performed.>® The results of these calculations can
then be compared with information on the concentrations of
the various substrates obtained from the analysis of in vivo
systems. This comparison can provide valuable insight into
the chemical machinery of living systems.

For many biochemical reactions, the apparent equilibrium
constant is a function of temperature, pH, pX, and ionic
strength. Thus, when performing Hess® Law and thermo-
chemical cycle calculations, it is necessary that the data for
all of the reactions in such a calculation refer to the same set
of conditions. The dependencies of apparent equilibrium
constants and standard transformed enthalpies of reaction on
the conditions of reaction can be very complex and the re-
duction of such results to a common standard state generally
requires auxiliary information on the binding of protons and
metal ions to the various reactants as well as information on
or assumptions about the activity coefficients of the species
in solution. Calculations of this type have been performed by
Kuby and Noltmann,” Alberty,®® Guynn, Gelberg, and
Veech,!® Langer ef al.,"' Goldberg and Tewari,'? and others.

Tables of standard formation properties'> have proven to
be a useful way of generalizing upon and presenting thermo-
dynamic data for many chemical substances. However, tables
of this type have been prepared for only limited classes of
biochemical substances.'~16 It has recently been shown'’
how it is possible to prepare tables of standard transformed
formation properties for biochemical reactants (i.e., sums of
species) as distinct from standard formation properties for
individual ~ biochemical = species. = The  adenosine
5'-triphosphate series was used as a prototype for this pur-
pose. Thus, it appears likely and desirable that several ditter-
ent types of thermodynamic tables will eventually appear in
the literature. Clearly, the larger the scope of such tables, the
more uscful they arc for calculating thermodynamic quanti-
ties for reactions which have not been the subject of a direct
investigation.

The subjective evaluation of the data in this review con-
sisted of the assignment of a rating: A (high quality), B
(good), C (average), or D (low quality). In making these
assignments we considered the various experimental details
which were provided in the study. These details include the
method of measurement, the number of data points deter-
mined, and the extent to which the effects of varying tem-
perature, pH, and ionic strength were investigated. A low
rating was generally given when few details of the investi-
gation were reported. For example, in many of the papers
cited, the major aim of the study was the isolation and puri-
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fication of the enzyme of interest. Thus, the equilibrium data
were obtained as only a small part of an investigation to
characterize many of the properties of that enzyme.

3. Acknowledgments

We thank Dr. Ellen Anderson and Dr. Edgar Etz with their
assistance with papers written in German and Dr. Mikhail V.

‘Rekharsky for his help with the papers in Russian. Ms. Kari

Fazio and Donna Bell provided valuable assistance in the
early collection of the refercnces containing the data and in
the preliminary abstracting of information.

4. References for the Introductory
Discussion

'R.N. Goldberg, Y. B. Tewari, D. Bell, K. Fazio, and E. Anderson, J. Phys.
Chem. Ref. Data 22, 515 (1993).

2E. C. ‘Webb, “Enzyme Nornenclature 1992” (Academic Press, San Diego,
1992).

3R. A. Alberty and R. N. Goldberg, Biophys. Chem. 47, 213 (1993).

R. A. Alberty, “Recommendations for Nomenclature and Tables in Bio-
chemical Thermodynamics,” Pure Appl. Chem., in press.

$S. Minakami and H. Yoshikawa, J. Biochem. (Tokyo) 59, 139 (1966).

SR. A. Alberty, Biophys. Chem. 42, 117 (1992)."

7S. A. Kuby and E. A. Noltmann in “The Enzymes,” Volume 6, edlted by
P. D. Boyer, H. Lardy, and K. Myrback (Academic Press, New York,
1962), pp. 515-603.

8R. A. Alberty, J. Biol. Chem. 244, 3290 (1969).

R. A. Alberty, Proc. Natl. Acad. Sci. U.S.A. 88, 3268 (1991).

bR, W. Guynn, H. J. Gelberg, and R. L. Veech, J. Biol. Chem. 248, 6957
(1973).

UR.s. Langer, C. R. Gardner, B. K. Hamilton, and C. K. Colton, AIChHE J.
23,1 (1977).

12R. N. Goldberg and Y. B. Tewari, Biophys. Chem. 40, 241 (1991).

Bp.D. Wagman, W. H. Evans, V. B. Parker, R. H. Schumm, I. Halow, S. M.
Bailey, K. L. Churney, and R. L. Nuttall, “The NBS Tables of Chemical
Thermodynamic Properties,” J. Phys. Chem. Ref. Data 11, Supplement
No. 2 (1982).

14R. C. Wilhoit, in “Biochemical Microcalorimetry,” edited by H. D. Brown
(Academic Press, New York, 1969) pp. 33-81, 305-317.

R, N. Goldberg and Y. B. Tewari, J. Phys. Chem. Ref. Data 18, 809
(1989).

165, L. Miller and D. Smith-Magowan, J. Phys. Chem. Ref. Data 19, 1049
(1990).

R, A. Alberty and R. N. Goldberg, Biochemistry 31, 10610 (1992).

5. Table of Equilibrium Constants and
Enthalpies of Reaction

5.1. Enzyme: thetin-homocysteine
S-methyitransfterase (EC 2.1.1.3)

betaine(aq) +L-homocysteine(aq)=N,N-dimethylglycine(aq)
+L-methionine(aq)

T A H(cal)

— pH _"1______1

K kJ mol
298.15 71 ~36.8

Reference: 62DUR/RAW
Method: calorimetry
Buffer: phosphate

pH: 7.1

Evaluation: A

anpiion corrections and ob-
ar T'= 298.15 K for the

Durell er al. applicd ionizati
tained A H°(T=2981% K)
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chemical reference reaction: betaine(aq)+L-homocysteine(ag)=
N, N-dimethylglycine(aq) +1-methionine(aq).

dimethylacetothetin(aq)+L-homocysteine{aq)
+L-methionine(aq)

=S-methylthioglycolate(aq)

T pH AH(cal)
K kJ mol~?
298.15 7.1 ~57.7

Reference: STDUR/STU

Method: calorimetry

Buffer: phosphate (0.034 mol dm™>)
pH: 7.1

Evaluation: B

Durell and Sturtevant applied ionization and buffer protonation corrections
and obtained AH°(T=298.15 K)=-52.7 kimol™’ for the chemical
reference reaction: dimethylacetothetin(ag)+L-homocyteine(aq)
=S-methylthioglycolate"(aq) _-+L-methionine(aq)+H"(ag). These results
were superseded by those of Durell et al. [62DUR/RAW]

dimethylacetothetin(aq)+L-homocysteine(aq) =S -methylthioglycolate(aq)
+ L-methionine(aq)

T pH A H(cal)
K KJ mol !
298.15 7.1 —52.3

Reference: 62DUR/RAW
Method: calorimetry
Buffer: phosphate

pH: 7.1

Evaluation: A

Durell et al. applied ionization and buffer protonation corrections and ob-
tained A H°(T=298.15 K)=—-47.3 kJ mol™! for the chemical reference re-
action: dimethylacetothetin{aq)+L-homocyteine(aq)
=S-methylthioglycolate ™ (aq)+L-methionine(aq) +H*(aq). This result su-
persedes the earlier resuit of Durell and Sturtevant {S7TDUR/STU]

dimethylacetothetin(aq) + L-homocysteine(aq) =S-methylthioglycolate(aq)
+L-methionine(aq)

_T_ oH A H(cal)
K ) " kI mol™!
297.15 7.07 ~49.3

Reference: 66MUD/KLE

Method: calorimetry

Buffer: phosphate (0.034 mol dm™3)
pH: 7.07

Evaluation: A

Mudd et al. used AN(H*)=—1.0 and the enthalpy of ionization of the
buffer to calculate A H'°(T=297.15 K, pH=7.07)=—44.3 kI mol ™",

dimethylpropiothetin(aq) +L-homocysteine(aq)
+L-methionine(aq)

=§-methylpropiothetin(aq)

T o A H(cal)
K kJ mol ™!
297.15 7.07 —-414

Reference: 66MUD/KLE

Method: calorimetry

Buffer: phosphate (0.034 mol dm™3)
pH: 7.07

Evaluation: A

Mudd e al. used AN(H")=—1.0 and the enthalpy of ionization of the
buffer to calculate AH'°(T=297.15 K, pH=7.07)=—36.4 kI mol ™!,

S-methylmethionine(aq)+L-homocysteine(aq)=2 L-methionine(aq)

Z pH AH(cal)
K kJ mol ™!
298.15 71 -37.2

Reference: 62DUR/RAW
Method: calorimetry
Buffer: phosphate

pH: 7.1

Evaluation: A

Durell et al. applied ionization and buffer protonation corrections and ob-
tained AH°(T=298.15 K)=-322 kJ mol™! for the chemical refer-
ence reaction: S-methylmethionine™® (aq)+L-homocysteine(aq)

=2 L-methionine(aq)+H"(aq).

trimethylsulfonium(aq) +L-homocysteine(aq) =dimethylsulfide(aq)+
L-methionine(aq)

_7_' pH A H(cal)
K kJ mol ™!
297.15 7.07 -334

Reference: 66MUD/KLE

Method: calorimetry

Buffer: phosphate (0.034 mol.dm™3)
pH: 7.07 '

Evaluation: A

Mudd er al. used AN(H*)=—1.0 and the enthalpy of ionization of the
buffer to calculate AH'°(T=297.15 K, pH=7.07)=—28.5 kI mol ',

5.2. Enzyme: homocysteine S-methyltransferase
(EC 2.1.1.10)

S-adenosyl-L-methionine(aq) +L-homocysteine(aq) =S-adenosyl-
L-homocysteine(aq) +L-methionine(aq)

Z pH A H(cal)
K kJ mol ™!
297 15 7.07 —65.3

Reference: 66MUD/KLE

Method: calorimetry

Buffer: phosphate (0.034 mol dm ™)
pH: 7.07
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Evaluation: A

Mudd ef al. used AN (H*)=-1.0 and the enthalpy of ionization of the

buffer to calculate AH'°(T=297.15 K, pH=7.07)=-55.2 kI mol 1.

5.3. Enzyme: thymidylate synthase (EC 2.1.1.45)

5,10-methylenetetrahydrofolate(aq) + dUMP(aq) =dihydrofolate(aq)
+dTMP(aq) ,

5.5. Enzyme: glycine formiminotransferase
(EC 2.1.2.9)

5-formiminotetrahydrofolate(aq)+glycine(aq)=N-formiminoglycine(aq)
+tetrahydrofolate(aq)

T
= H : K’
g P

310.15 7.0 5

Z pH A H(cal)
K kJ mol ™!
298.15 7.4 -40.6

Reference: 73ROT/KIS

Method: calorimetry

Buffer: Tris (0.05 mol dm™%)+HCI
pH: 7.4

Evaluation: A

5.4 Enzyme: glycine hydroxymethyltransferase
(EC 2.1.2.1)

glycine(aq)+acetaldehyde(aq) =L-threonine(aq)

T !
E pH . K c
310.15 7.6 56

Reference: 57KAR/GRE

Method: spectrophotometry

Buffer: phosphate (0.001 mol dm™3)
pH: 7.6

Evaluation: B

glycine(aq) +formaldehyde(aq) =L-serine(aq)

Reference: S6RAB/PRI
Method: spectrophotometry
Buffer: potassium maleate
pH: 7.0

Evaluation: C

This is an approximate result.

5-formiminotetrahydrofolate(aq)+glycine(aq) =N-formiminoglycine(aq)
+ teuahydiofolate(ay)

T
— H KI
X P

298.15 ) 7.0 3.1

Reference: 65UYE/RAB

Method: spectrophotometry

Buffer: potassium phosphate (0.069 mol dm™3)
pH: 7.0

Evaluation:. B

5.6 Enzyme: glutamate formiminotransferase
(EC 2.1.2.5)

5-formiminotetrahydrofolate(aq) +L-glutamate(aq) =
N-formimino-L-glutamate(aq)+tetrahydrofolate(aq)

T T '
— H K; i H K'
K P ¢ < 2 |
310.15 72 2760 298.15 6.7 13
Reference: S6ALE/GRE Reference: S9TAB/WYN
Method: spectrophotometry Method: spectrophotometry
Buffer: phosphate (0.02 mol dm™3) Buffer: triethanolamine sulfate
pH: 7.2 pH: 6.7
Evaluation: B Evaluation: B
The temperatire i’ most Iike]y 2MN1S K K' may be ac low ac 0.4, The came gpprnvimnh‘ resnlt was aleo given by
Tabor [62TAB]
5,10-methylenetetrahydrofolate(aq) +glycine(aq) + H,0(1)
=tetrahydrofolate(aq)+L-serine(aq) 5-formiminotetrahydrofolate(ay) + 1.-glutamutetag) =

T
— H Kl
K p

298.15 7.4 0.098

Reference: 60BLA

Method: spectrophotometry

Buffer: potassium phosphate (0.050 mol dm™>)
pH: 74

Evaluation: B
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N-formimino-L-glutamate (ag) - tettahyshotoltetag)

T

— pH K'
K
310.15 6.6 0.09
Reference: 6254
Buffer: potansiuin phasphate 10047 mol dm” 3

pH; 6.0
Pvaluntiog £
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This is an approximate result. Few details were given.

5.7 Enzyme: D-alanine 2-hydroxymethyltransferase
(EC 2.1.2.7)

2-hydroxyme_thylserihé(aq)+tet_1'ahydr0folét¢(aq)v o
=35,10-methylenetetrahydrofolate(aq) +D-serine(aq) + H,0(1)

7 -
ot : H K'
K P :

31115 s ' 8.0

Reference: 62WIL/SNE

Method: spectrophotometry

Buffer: phosphate (0.1 mol dm™3)

pH: 7.5

Cofactor(s): pyridoxal 5-phosphate (0.0001 mol dm ™)
Evaluation: B

This same result was also given later by Miles [7IMIL].

Z-hydroxymclhylserinq(ziquQ-Scrinc(ziq) +formaldehyde(ag)

T .
X PH K
311.15 75 27E4

Reference: 62WIL/SNE

Method: chromatography -and spectrophotometry

Buffer:-potassium’ maleate (0.0075 mol dm™?)

pH: 7.5

Evatuation: B

This reaction includes both the reaction catalyzed by D-alanine 2-hydroxy-
methyltransferase and the non-enzymatic reaction:
5,10-methylenetetrahydrofolate(aq)=tetrahydrofolate(aq),
+formaldehyde(ag).

2-methylserine(aq) “tetrahydrofolate(aq)
=5,10-methylenetetrahydrofolate(aq)+b-alanine(aq)+H,0(1}

T .
e H K’
—-F P

311.15 : 7.5 3.0

Reference: 62WIL/SNE

Method: spectrophotometry

Buffer: phosphate (0.1 mol dm™3)

pH: 7.5

Cofactor(s): pyridoxal 5-phosphate (0.0001 mol dm™3)
Evaluation: B

This same result ‘was:also-given later by Miles [7IMIL],

2;i11¢thy]seﬁne;(aq) = 6;aiahihe(aq) +formaldehyde(aq)

T
— H K'
31115 7.5 - 27E-4

Reference: 62WIL/SNE-

Method: chromatography and spectrophotometry
Buffer: potassium maleate (0.0075 mol dm™3)
pH: 7.5

Evaluation: R.

This reaction includes both the reaction catalyzed by D-alanine 2-hydroxy-
methyltransferase and the non-enzymatic reaction:
5,10-methylenetetrahydrofolate(aq) =tetrahydrofolate(aq)
+formaldehyde(aq).

5.8 Enzyme: methylmalonyl-CoA
carboxyltransferase (EC 2.1.3.1)

oxaloacetate(ag) +propanoyl-CoA(aq) =pyruvate(aq)
+methylmalonyl-CoA(aq)

T .
— : ‘pH KI
K P

303.15 6.5 1.9

Reference: 61WQO/ST]J .

Method: enzymatic assay and spectrophotometry
Buffer: Tris (0.025 mol dm™)+HCI-

pH: 6.5

Evaluation: B

5.9 Enzyme: ornitnine carpamoyitransferase
(EC 2.1.3.3)

carbamoyl phosphate(aq) +L-ornithine(ag) =L-citrulline(aq)
+orthophosphate(aq)

T
i H K
K 2

31015 74 1.0E5

Reference: S7TREI

Method: radioactivity
Buffer: Tris (0.1 mol dm™>)
pH: 74 :
Evaluation: C

This is an approximate resuit,

5.10 Enzyme: oxamate carbamoyltransferase
(EC 2.1.3.5)

carbamoyl phosphate(aq)+oxamate(ag)=orthophosphate(aq)
+carbamoyl oxamate(aq)

T .
= H K'
z pH

310.15 83 0.62

Reference: 64BOJ/GAU

Method: spectrophotometry

Buffer: Tris (0.04 mol:dm™?)

pH: 8.3

Cofactor(s): MgSO, (0.005 mol dm™3) .
Evaluation: C

Equilibrium was approached from only one direction.

1 Dhus Nham Daf Nata VUnl 22 Na 4. 1004
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5.11 Enzyme: glycine amidinotransferase
(EC 2.1.4.1)

L-arginine(aq) +glycine(ag) =L-ornithine(aq) + guanidinoacetate(aq)

T
— H K’
g P

311.15 7.5 1.1

Reference: S6RAT/ROC

Method: spectrophotometry

Buffer: phosphate (0.067 mol dm™3)
pH: 7.5

Evaluation: B

The same result was also given later by Ratner [62RAT].

5.12 Enzyme: transketolase (EC 2.2.1.1)

n-fructose 6-phasphate(aq)+n-glyceraldehyde 3-phosphatefaq)
=p-erythrose 4-phosphate(aq)+Dp-xylulose 5-phosphate(aq) --

T
- H K'
g P

298.15 7.6 8.4E-2

Reference: 61DAT/RAC

Method: enzymatic assay and spectrophotometry
Buffer: glycylglycine (0.025 mol dm™3)

pH: 7.6

Cofactor(s): MgCl, (0.001 mol dm™3)
Evaluation: B

The same result was also reported by Racker [61RAC].

p-fructose 6-phosphate(aq)+D-glyceraldehyde 3-phosphate(aq)
=p-erythrose 4-phosphate(aq)+D-xylulose 5-phosphate(aq)

2+
T pH c(Mg"™) I X'
K mol dm 3 mol dm™3
311.15 7.0 0.001 025 3.37E-3

Reference: 86CAS/VEE

Method: enzymatic assay and spectrophotometry
Buffer: imidazole (0.1 mol ~3)

pH: 7.0

Cofactor(s): MgCl,

Evaluation: A

p-fructose 6-phosphate(aq)+glycolaldehyde(aq) =L-erythrulose(aq)
+Dp-erythrose 4-phosphate(aq)

T
— H K '
K p;

298.15 7.6 0.015

Reference: 61DAT/RAC

Method: enzymatic assay and spectrophotometry
Buffer: glycylglycine (0.025 mol dm™?)

pH: 7.6

Cofactor(s): MgCl, (0.001 mol dm™?)
Evaluation: B

The same result was also reported by Racker [61RAC].

sedoheptulose 7-phosphate(aq)+p-glyceraldehyde 3-phosphate(aq)
=p-ribose 5-phosphate(aq)+D-xylulose 5-phosphate(aq)

T
= H K’
K P

298.15 7.6 0.90

Reference: 61DAT/RAC

Method: enzymatic assay and spectrophotometry
Buffer: glycylglycine (0.025 mol dm™3)

pH: 7.6

Cofactor(s): MgCl, (0.001 mol dm™3)
Evaluation: B

The same result was also reported by Racker [61RAC].

sedoheptulose 7-phosphate(aq)+D-glyceraldehyde 3-phosphate(aq)
=p-ribose 5-phosphate(aq)+D-xylulose 5-phosphate(aq)

2+
T pH c(Mg™) L K
K mol dm ™3 mol dm ™
311.15 7.0 0.001 0.25 0.48
Reference: 86CAS/VEE
Method: enzymatic assay and spectrophotometry
Buffer: thiamine pyrophosphate
pH: 7.0 :
Cofactor(s): MgCl, and KCl
Evaluation: A
5.13 Enzyme: transaldolase (EC 2.2.1.2)
p-fructose(aq) +D-glyceraldehyde-3-phosphate(aq)
=p-fructose 6-phosphate(aq)+D-glyceraldehyde(aq)
T }
- H K’
g P
303.15 7.6 0.27
Reference: S9BON/PON
Method: enzymatic assay
Buffer: triethanolamine (0.02 mol dm™)
pH: 7.6
Evaluation: C
sedoheptulose 7-phosphate(aq)+D-glyceraldehyde 3-phosphate(aq)
=p-erythrose 4-phosphate(aq)+D-fructose 6-phosphate(aq)
T ’
— H K
g P

298.15 7.6 0.82

Reference: SSHOR/SMY

Method: paper chromatography

Buffer: triethanolamine (0.005 mol dm™>)
pH: 7.6

Evaluation: C
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sedoheptulose 7-phosphate(aq)+D-glyceraldehyde 3-phosphate(aq)
=p-erythrose 4-phosphate(ag)+D-fructose 6-phosphate(aq)

T ?
— H K
% p

310.15 74 1.05

Reference: 61RAC2
Method: enzymatic assay
Buffer: bicarbonate

pH: 7.4

Evaluation: B

sedoheptulose 7-phosphate(aq)+D-glyceraldehyde 3-phosphate(aq)
=D-erythrose 4-phosphate(aq)-+D-fructose 6-phosphate(aq)

T

H K'
X P

310.15 ' 74 1.05

Reference: 61VEN/RAC

Method: enzymatic assay

Buffer: bicarbonate (0.1 mol dm~3)
pH: 74

Evaluation: B

sedoheptulose 7-phosphate(aq)+D-glyceraldehyde 3-phosphate(aq)
=p-erythrose 4-phosphate(aq)+D-fructose 6-phosphate(aq)

2+
Z pH c(Mg _) I - K
‘K mol dm ™3 mol dm

311.15 7.0 0.001 0.25 . 0.37

Reference: 86CAS/VEE

Mcthod: cnzymatic assay and spcctrophotomctry
Buffer: imidazole (0.05 mot dm %)

pH: 7.0

Cofactor(s): MgCl, and KCI

Evaluation: A

5.14. Enzyme: imidazole N-acetyltransferase
(EC 2.3.1.2)

acetyl phosphate(aq)+imidazole(aq)=N-acetylimidazole(aq)
+orthophosphate(aq)

r '

7 pH K
299.15 6.15 0.0060
299.15 6.45 0.0073
299.15 6.95 0.0110
299.15 7.20 0.0099
299.15 7.30 | 0.0092

Reference: 54STA
Method: spectrophotometry
pH: 6.15-7.30

Evaluation: B

Phosphate acetyitransferase (EC 2.3.1.8) was also present. Stadtman also
reports K'(T=299.15 K, pH=7.0)=5640 for the non-enzymatic reaction:
N-acetylimidazole(aq) +glutathione(aq) = acetylglutathione(aq)
+imidazole(aq).

5.15 Enzyme: arylamine N-acetyltransferase
(EC 2.3.1.5)

4-aminoazobenzene-4'-sulfonic acid(aq)+acetanilide(aq)
=N-acetyl-4-aminoazobenzene-4'-sulfonic acid(aq)+aniline(aq)

T
— H K'
e P

298.15 8.5 0.06

Reference: 71JEN/SCH

Method: spectrophotometry

Buffer: {Tris (0.1 mol dm~3)-+HCI} and {ethylenediaminetetraacetic acid
(0.01 mol dm™3)}+{diothreitol (0.001 mol dm™3)}

pH: 85

Evatuation: B

4-aminoazobenzene-4’-sulfonic acid(aq)+4’-acetylacetanalide(aq)
=N-acetyl-4-aminoazobenzene-4'-sulfonic acid(aq)
+4'-aminoacetophe

none(aq)
T
= H X’
R p
298.15 8.5 _ 1.7

Reference: 71JEN/SCH

Method: spectrophotometry

Buffer: {Tris (0.1 mol dn3)+HCI} and {ethylenediaminetetraacetic acid
(0.01 mol dm~3)}+{diothreitol {0.001 mo} dm~3)}

pH: 85

Evaluation: B

4-aminoazobenzene-4'-sulfonic acid(aq)+4’-chloroacetanilide(aq)
=N-acetyl-4-aminoazobenzene-4' -sulfonic acid(aq) -+4'-chloroaniline(aq)

T
—_ H Kv
g P

298.15 8.5 0.13

Reference: 71JEN/SCH

Method: spectrophotometry

Buffer: {Tris (0.1 mol dm~3)+HCI} and {ethylenediaminetetraacetic acid
(0.01 mol dm™3)}+{diothreitol (0.001 mol dm™3)}

pH: 8.5

Evaluation: B

4-aminoazobenzene-4’-sulfonic acid(aq)+4'-cyanoacetanilide(aq)
=N-acetyl-4-aminoazobenzene-4’-sulfonic acid(ag) +4-cyanoaniline(aq)

T

H K’
g 2

298.15 85 3.7

Reference: 71JEN/SCH

Method: spectrophotometry

Buffer: {Tris (0.1 mol dm™3)+HCI} and {ethylenediaminetetraacetic acid
(0.01 mol-dm™3)}+{diothreitol (0.001 mol dm )}

pH: 8.5

Evaluation: B
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4-aminoazobenzene-4'-sulfonic acid(aq)+ethyl 4-acetamidobenzoate(aq)
=N-acetyi-4-aminoazobenzene-4'-sulfonic acid(aq)
+ethyl 4-aminobenzoate(aq)

4-aminoazobenzene-4'-sulfonic acid(aq) + a,a,a-triftuoro-m-acetanilide(aq)
=N-acetyl-4-aminoazobenzenc-4'-sulfonic acid(aq)
+a,a,a-trifluoro-m-toluidine(aq)

T T
z H K' Z H K'
K P 2 p .

298.15 85 0.94 298.15 RS 0.23

Reference: 71JEN/SCH

Method: spectrophotometry

Buffer: {Tris (0.1 mol dm™3)+HCI} and {ethylenediaminetetraacetic acid
{0.01 mol dm™3)}+{diothreitol (0.001 mol dm )}

pH: 85

Evaluation: B

4-aminoazobenzene-4'-sulfonic acid(aq)+4'-methoxyacetanilide(ag)
=N-acetyl-4-aminoazobenzene-4’-sulfonic acid(aq)+4-methoxyaniline(aq)

T
-— H KI
B p

298.15 85

Reference: 71JEN/SCH

Method: spectrophotometry

Buffer: {Tris (0.1 mol dm™3)+HC]} and {ethylenediaminetetraacetic acid
(0.01 mol dm~3)}+{diothreitol (0.001 mol dm~3)}

pH: 8.5

Evaluation: B

0.017

4-aminoazobenzene-4'-sulfonic acid(aq)+4'-methylacetanilide(aq)
=N-acetyl-4-aminoazobenzene-4'-sulfonic acid(aq)-+p-toluidine(aq)

T

H K’
K P .

298.15 8.5 0.034

Reference: 71JEN/SCH

Method: spectrophotometry

Buffer: {Tris (0.1 mol dm™3)+HCI and {ethylenediaminetetraacetic acid
(0.01 mol dm™)}+{diothreitol (0.001 mol dm~3)}

pH: 8.5

Evaluation: B

4-aminoazobenzene-4’-sulfonic acid(aq)+4’-nitroacetanilide(aq)
=N-acetyl-4-aminoazobenzene-4'-suifonic acid(aq)+4-nitroaniline(aq)

T
— H : K
g P

298.15 8.5 8.5

Reference: 71JEN/SCH

Method: spectrophotometry

Buffer: {Tris (0.1 mol dm~3)+HCI} and {ethylenediaminetetraacetic acid
(0.01 mol dm™3)}+{diothreitol (0.001 mol dm~3)}

pH: 85

Evaluation: B

This result was obtained by equilibrating p-nitroanilie (free and acetylated)
with 4’-aminoacetophenone (free and acetylated) and combining this resuit
with the equilibrivin constant for the reaction of 4’ -aminoacetophenone with
4-aminoazobenzene-4’-sulfonic acid.

Reference: 71JEN/SCH

Method: spectrophotometry

Buffer: {Tris (0.1 mol dm™?)+HCI} and {cthylenediaminetetraacetic acid
(0.01 mol dm™3)}+{diothreitol (0.001 mol dm™?)}

pH: 8.5

Evaluation: B

5.16 Enzyme: choline O-acetyltransferase
(EC 2.3.1.6)

acetyl-CoA(aq)+choline(ag) =CoA(aq)+0O-acetylcholine(aq)

T pH c(NaCl)
K mol dm 3

K'

310.15 7.0 0.0 5100
310.15 7.0 0.3 145

Reference: 66SCH

Method: spectrophotometry

Buffer: potassium phosphate (0.01 mol dm™3)
pH: 7.0

Evaluation: C

acetyl-CoA(aq)+ choline(ag)=CoA(aq) +O-acetylcholine(aq)

T
- H K'
% p

311.15 7.0 522

Reference: 68POT/GLO

- Method: spectrophotometry and electrophoresis

Buffer: phosphate (0.010 mol dm™3)
pH: 7.0
Evaluation: C

acetyl-CoA(aq)+choline(aq) = CoA(aq) +O-acetylcholine(aq)

T ' ,
T H K
< p

310.15 7.2 41

Reference: 71GLO/POT

Method: spectrophotometry

Buffer: phosphate (0.010 mol dm ")
pH: 7.2 :

Evaluation: B
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acetyl-CoA(aq)+choline(aq) =CoA(ag)+0O-acetylcholine(aq)

butyryl-CoA(aq) +L-carnitine(aq) =CoA(aq)+L-butyrylcarnitine(aq)

T 1 , T
— H < K — H K'
K P mol dm™> K P
298.15 7.03 0.25 11.7 298.15 715 1.0
311.15 ) 7.03 0.25 12.3

Reference: 7SPIE/GUY

Method: spectrophotometry

Bufter: phosphate (U.050 mol dm )
pH: 7.03

Evaluation: A

Pieklik and Guynn state that the apparent equilibrium constant is only

slightly affected by changes in pH (6.50 to 7.50), ionic strength (0.03 to
0.375 mol dm™), and free magnesium ion concentration {0 to 0.005
mol dm™3).

5.17 Enzyme: carnitine O-acetyltransferase
(EC 2.3.1.7)

acetyl-CoA(aq) +L-carnitine(aq) =CoA(ag)+L-acetylcarnitine(aq)

T
- H K/
4 P

308.15 7.0 1.6

Reference: 63FRI/SCH

Method: spectrophotometry
Buffer: Tris (0.1 mol dm™3)+HCl
pH: 7.0

Evaluation: B

acety‘l-CoA(aq) +L-carnitine(aq) =CoA(aq)+L-acetylcarnitine(aq)

T
—_ H KI
g P

298.15 75 1.5

Reference: 69BRE/AAS
Method: spectrophotometry
Buffer: Tris (0.02 mol dm™)
pH: 7.5

Evaluation: B

acetyl-CoA(aq) +L-carnitine(aq) =CoA(aq)+L-acetylcarnitine(aq)

T I
_ H —_— K’
K P mol dm™
298.15 7.00 0.25 1.60
311.15 7.00 0.25 1.73

Reference: 75PIE/GUY

Method: spectrophotometry

Buffer: phosphate (0.050 mol dm™3)
‘pH: 7.00

Evaluation: A

Reference: 69BRE/AAS
Method: spectrophotometry
Buffer: Tris (0.02 mol dm™3)
pH: 7.5

Evaluation: C

propionyl-CoA(aq)+L-camitine(aq) =CoA(aq)+L-propionylcarnitine{aq)

T
— H K’
K P

298.15 75 1.3

Reference: 69BRE/AAS
Method: spectrophotometry
Buffer: Tris (0.02 mo} dm™3)
pH: 7.5

Evaluation: C

5.18 Enzyme: phosphate acetyltransferase
(EC 2.3.1.8)

acetyl-CoA(aq) +orthophosphate(aq)=CoA(aq) +acetyl phosphate(aq)

T
— H Kr
K P

301.15 8.1 1.7E2

Reference: 52STA

Method: spectrophotometry
Buffer: Tris (0.0001 mol dm™>)
pH: 8.1

Evaluation: C

Also see Stadtman’s later result [S5STA] given below.

acetyl-CoA(aq) +orthophosphate(aq)=CoA(aq) +acetyl phosphate(aq)

T
- H K'
K P

301.15 : 8.0 1.35E-2

Reference: 55STA
Method: spectrophotometry
Buffer: Tris

pH: 8.0

Evaluation: C

Stadtman stated that this was a more accurate result than given earlier
[52STA]
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acetyl-CoA(aq) +orthophosphate(aq) =CoA(aq)+acetyl phosphate(aq)

T
— H K'-
X P

298.15 7.4 6.8E-3

Reference: 63BER/HOL
Method: spectrophotometry
Buffer: Tris (0.1 mol dm™3)
pH: ~7.4

Evaluation: C

The temperature is assumed to be 298.15 K.

acetyl-CoA(aq)+orthophosphate(aq) =CoA(aq)+acetyl phosphate(aq)

T

H K'
g |2

303.15 6.85 ) 1.42E-2

Reference: 63SLY/STA

Method: spectrophotometric

Buffer: potassium dimcthylglutarate (0.1 mol dm™%)
pH: 6.85

Evaluation: B

acetyl-CoA(aq)+orthophosphate(aq)=CoA(aq)+acetyl phosphate(aq)

T
—_ H Kl
g P
298.15 7.4 6.80E-3

Reference: 69KLO

Method: spectrophotometry
Buffer: Tris+HC1 (0.1 mol dm™3)
pH: 7.4

Evaluation: C

acetyl-CoA(aq)+orthophosphate(ag) =CoA(aq)+acetyl phosphate(aq)

T
— H Kv
K . P

300.15 7.6 7.5E-3

Reference: 7INOJ/TAN

Method: spectrophotometry

Buffer: Tris (0.067 mol dm™3)+HC1
pH: 7.6 '
Evaluation: B

acetyl-CoA(aq)+orthophosphate(aq)=CoA(ag) +acetyl phosphate(aq)

T
pa— H K'
K P

298.15 7.6 6.5E-3

Reference: 73RAD/HOC

Method: spectrophotometry

Buffer: Tris (0.066 mol dm ™)+ HC)
pH: 7.6

Evaluation: C

The temperature is assumed to be 298.15 K.

acetyl phosphate(aq)+imidazole(aq) =N-acetylimidazole(aq)
+orthophosphate(aq)

T

’
z pH K
299.15 6.15 0.0060
299.15 6.45 0.0073
299.15 6.95 0.0110
299.15 7.20 0.0099
299.15 7.30 0.0092

Reference: 54STA
Method: spectrophotometry
pH: 6.15—-7.30
Evaluation: B

imidazole N-acetyltransferase (EC 2.3.1.2) was also present. Stadtman also
reports K'(T=299.15 K, pH=7.0)=5640 for the non-enzymatic reaction:
N-acetylimidazole(aq) + glutathione(aq) =acetyl glutathione(aq)
+imidazole(aq).

formyl-CoA(aq) +orthophosphate(aq) = CoA(aq}+formyl phosphate(aq)

T
-— H K’
% p

303.15 6.85 0.14

Reference: 63SLY/STA

Method: spectrophotometric

Buffer: potassium dimethylglutarate (0.1 mol dm™)
pH: 6.85

Evaluation: B

pyruvate(ag)+orthophosphate(aq)=acetyl phosphate(aq)+formate(aq)

T
— H K’
g P

310.15 72 23

Reference: 71TAN/JOH

Method: chromatography and spectrophotometry
Buffer: glycylglycine (0.050 mol dm™)

pH: 7.2

Cofactor(s): CoCl, (0.0005 mol dm™?)
Evaluation: C

Formate C-acetyltransferase (EC 2.3.1.54) was also present. This is an ap-
proximate result.
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CoA(aq)+acetate(aq)+A’I‘P(aq)=acetyl-CoA(aq)+ADP(aq) pH: 8.5-8.8 - I
+orthophospate(aq) Cofactor(s): MgCl, (1X1077 mol dm™)
Evaluation: C
' . +
_T_ pH c(Mg’ _)3 L — K'
K mol dm mol dm
311.15 7.01 4.1E-3 0.25 0.171
31115 7.01 2.7E-3 0.25 0.164 2 acetyl-CoA(aq)=CoA(aq)+acetoacetyl-CoA(aq)
311.15 - 7.01 6.9E-4 0.25 0.252 ”
31115 7.01 2.9E-4 0.25 0.395 T pH c(Mg™) X'
311.15 7.01 4.8E-5 0.25 0.695 K mol dm >
311. 7.01 2.5E-6 0.25 0.989
. 0 298.15 6.0 0.0 1.48E-5
Reference: 73GUY/VEE 298.15 7.0 0.0 1.56E-5
Method: spectrophotometry and enzymatic assay 298.15 8.0 0.0 1.85E-5
pH: 7.01 298.15 9.0 0.0 6.62E-5
Cofactor(s): Mg** 298.15 8.0 0.013 6.17E-5
Evaluation: A 298.15 8.0 0.200 4.36E-4
Acetate kinase (2.7.2.1) was also present. Guynn and Veech also performed Reference: S5SDEC
calulations on the variation of the apparent equilibrium constant with free Method: spectrophotometry
magnesium ion concentration and combined their results with other-data to Buffer: Tris and phosphate
calculate the standard Gibbs energy of hydrolysis of ATP. pH: 6.0-9.0
Cofactor(s): MgCl,
5.19 Enzyme: acetyl-CoA C-acetyltransferase Evaluation: B
(EC 2.3.1.9)

2 acetyl-CoA(aq)=CoA(aq)+acetoacetyl-CoA(aq)

T oH : X’ 5.20. Enzyme: carnitine O-palmitoyitransferase
K (EC 2.3.1.21)
298.15 ) 8.1 2E-5
298.15 9.0 1E-4 palmitoyl-CoA(aq)+L-carnitine(ag)=CoA(aq) +L-palmitoylcarnitine(aq)
Reference: S3LYN/OCH
Method: spectrophotometry E pH K’
pH: 8.1-9.0 K

Evaluation: C
310.15 7.5 0.50

These are approximate results. Reference: 64NOR

Method: spectrophotometry and radioactivity
Buffer: Tris (0.01 mol dm™3)

pH: 7.5

2 acetyl-CoA(aq) =CoA(aq)+acetoacetyl-CoA(aq) Evaluation: B

T

- H K'

g p

298.15 8.1 2E-5
5.21. Enzyme: glutamate N-acetyltransferase

Reference: 53STE/COO ) (EC 2.3.1.35
Method: spectrophotometric : -3.1.35)

pH: 8.1

Evaluation: C NZ-acetyl-L-ornithine(aq) + L-glutamate(aq) =L-ornithine(aq)

+N-acetyl-L-glutamate(aq)
This is an approximate resuit. The temperature is assumed to be 298.15 K.

T

— H K’
g P
310.15 7.5 0.47
2 acetyl-CoA(aq)=CoA(aq)+acetoacetyl-CoA(aq)
Reference: 66STA/DEN
T H K Method: spectrophotometry, chromatography, and radioactivity
K P ' Buffer: Tris (0.1 mol dm™>)+HCl
pH: 7.5
289.15 8.5 6.0E-5 Evaluation: B
289.15 8.8 8.7E-5
Reference: 54GOL This same result was also given by Denes [70DEN].

Method: spectrophotometry
Buffer: diol (0.0001 mol dm™)
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5.22. Enzyme: [acyl-carrier-protein}
S-acetyltransferase (EC 2.3.1.38)

acetyl-CoA(aq)+acyl-carrier protein{aq) =CoA(aq)
+acetyl-{acyl-carrier protein](aq)

T
— H K'
g p

311.15 6.5 2.09

Reference: 66 WIL/WAK

Method: chromatography and radioactivity
Buffer: potassium phosphate (0.1 mol dm™3)
pH: 6.5

Evaluation: B

5.23. Enzyme: [acyl-carrier-protein]
S-malonyltransferase (EC 2.3.1.39)

malonyl-CoA(aq)+acyl-carrier protein{ag)=CoAl(aq)
+malonyl{acyl-carrier proteinj(aq)

pyruvate(aq) +orthophosphate(aq)=acetyl phosphate(aq)+formate(aq)

T

H K’
K P

310.15 7.2 23

Reference: 71TAN/JOH

Method: chromatography and spectrophotometry
Buffer: glycylglycine (0.050 mol dm™?)

pH: 7.2

Cofactor(s): CoCl, (0.0005 mol dm™%)
Evaluation: C

Phosphate acetyltransferase (EC 2.3.1.8) was also present. This is an ap-
proximate result.

5.25. Enzyme: sucrose phosphorylase (EC 2.4.1.7)

sucrose(aq) +orthophosphate(aq) = a-b-glucose 1-phosphate(aq)
+D-fructose(aq)

I pH X'
K T .
- pH X'
311.15 6.5 2.33 K
Reference: 66 WIL/WAK 303.15 5.8 11
Method: chromatography and radioactivity 303.15 6.6 20

Buffer: potassium phosphate (0.1 mol dm™)
pH: 6.5
Evaluation: D

This result was superseded by the result obtained later by Joshi and Wakil
[71J0S/WAK].

malonyl-CoA(aq)+acyl-carrier protein(aq)=CoA(aq)
+malonyl-| acyl-carrier proteinj(aq)

T
-— H KI
7 P

298.15 6.5 0.018

Reference: 71JOS/WAK

Buffer: potassium phosphate (0.05 mol dm )
pH: 6.5

Evaluation: B

5.24. Enzyme: formate C-acetyltransferase
(EC 2.3.1.54)

acetyl-CoA(aq)+formate(aq)=CoA(aq) +pyruvate(aq)

T
— H Kl
K p

303.15 8.1 1.33E-3

Reference: 74KNA/BLA
Method: spectrophotometry
Buffer: Tris (0.1 mol dm™3)+HCl
pH: 8.1

Evaluation: C

This is an approximate result calculated from kinetic data.

Reference: 43DOU

Buffer: phosphate ahd (carbonate+bicarbonate)
pH: 5.8-6.6

Evaluation: C

sucrose(aq) +orthophosphate(aq)=a-p-glucose 1-phosphate(aq)
+D-fructose(aq)

T
— H K’
g p

303.15 6.6 20

Reference: 61DOU
pH: 6.6
Evaluation: D

Very few details were given. This may not be original data.

sucrose(aq) +orthophosphate(aq) = a-D-glucose 1-phosphate(aq)
|- p-fructosc(aq)

Z pH K’
K
303.15 7.0 16

Reference: 67SIL/VOE

Method: spectrophotometry

Buffer: Tris maleate (.03 mol dm™%)

pH: 7.0

Evaluation: ¢

This is an approximate result obtained from kinetic data.
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sucrose(aq) +orthophosphate(aq) = a-D-glucose 1-phosphate(aq) 5.28. Enzyme: sucrose synthase (EC 2.4.1.13)
+p-fructose(aq)

ADPglucose(aq) +Dd-fructose(aq) = ADP(aq) +sucrose(aq)

Z pH K’
K T
- pH K'
298.15 825 315 K
Reference: 89GOL/TEW 310.15 7.4 1.6
Method: HPLC * -
Buffer: Tris (0.1 mol dm™%)+HCl Reference: 66MUR/SUG o
pH: 825 Mcthod: chromatography and radioactivity
Evaluation: A Buffer: Tris (0.16 mol dm ™)

pH: 74
Evaluation: B

5.26. Enzyme: maltose phosphorylase (EC 2.4.1.8)

UDPglucosc(aq) +D-f1uctosc(aq) —UDP(aq) +suciosc(ay)

maltose(aq) +orthophosphate(aq) =D-glucose(aq) T
+-D-glucosel-phosphate(aq) ’ g pH K'
T pH ‘ K 310.15 7.4 5
K
Reference: SSCAR/LEL
31015 7.0 023 Method: spectrophotometry
Buffer: Tris
Reference: S2FIT/DOU
Method: chromatography pH: 7'4,
Buffer: Tris+HCl Evaluation: C
pH: 7.0
Evaluation: C This is an approximate result.
maltose(aq) +orthophosphate(aq) =D-glucose(aq) UDPglucose(aq) +p-fructose(aq)=UDP(aq) +sucrose(aq)
+ B-p-glucosel-phosphate(ag)
I pH K’
I pH K’ K
K 303.15 7.6 1.6
MO 70 0-23 Reference: 64AVI
Reference: 61DOU Method: spectrophotometry
pH: 7.0 Buffer: Tris
Evaluation: D pH: 7.6

Cofactor(s): MgCl,

Very few details were given. This may not be original data. Evaluation: B

v UDPgl +Df ~UDP(ag)+
5.27. Enzyme: levansucrase (EC 2.4.1.10) Ehucosclag) +D-fructose(eq) (oq)-+sncrose(aa)

T !
sucrose(aq)+(2,6-B-D-fructosyl),(aq) =Dp-glucose(aq) X pH K
+(2,6-B-p-fructosyl),, .1 (aq)
298.15 7.2 13
z pH K' Reference: 64MIL/AVI
K pH: 7.2
310.15 6.0 0.036 Evaluation: D
Reference: 66DED Few details were given in this brief communication. The temperature is
Method: spectrophotometry assumed to be 298.15 K.
Buffer: phosphate
pH: 6.0

Evaluation: D

It is not clear if the value of the apparent equilibrium constant given above
is based on measurements or if it is an estimate. Few details were given.

.1 Dhve Cham Raf Data Vnl. 23. No. 4. 1994
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UDPglucose(aq)+D-fructose(aq) = UDP(aq)+sucrose(aq)

UDPglucose(aq) +D-fructose 6-phosphate(aq)=UDP(aq)
+sucrose 6-phosphate(aq)

T ’
— H K
X |3

310.15 7.4 33

Reference: 66MUR/SUG

Method: chromatography and radioactivity
Buffer: Tris (0.16 mol dm™3)

pH: 74

Evaluation: B

UDPglucose(aq) +b-fructose(aq) =UDP(aq) +sucrose(aq)

T
j— H K!
K p

298.15 7.5 6.7

Reference: 72DEL

Method: chromatography and radioactivity
Buffer: Tris

pH: 7.5

Evaluation: B

Delmer also obtained K'(T=298.15 K, pH=7.5)=6.3 from kinetic data.

5.29. Enzyme: sucrose-phosphate synthase
(EC 2.4.1.149)

UDPglucose(aqg)+D-fructose 6-phosphate(aq)=UDP(aq)
+sucrose 6-phosphate(aq) ‘

T
. H Kv
B P
311.15 55 53
311.15 15 3250

Reference: 60MEN

Method: chromatography, radioactivity, and chemical analysis
Buffer: Tris and acetate

pH: 5.5-7.5

Evaluation: C

UDPglucose(aq) +D-fructose 6-phosphate(aq)=UDP(aq)
+sucrose 6-phosphate(aq)

T
— H K
g P

310.15 75 5

Reference: 85BAR

Method: electrophoresis and radioactivity
Buffer: (Tris+HCI) and mercaptoethanol
pH: 7.5

Cofactor(s): MgCl, (0.0043 mol dm™~3)
Evaluation: C

Barber found that K’ was 1.8 when approached from the forward direction
and ~9 when approached from the reverse direction. The approximate result

given above is the average of these values.

T c(MgCl,) '
—_ H K
K P mol dm
298.15 7.0 0.0025 53
298.15 7.0 0.010 26
298.15 7.5 0.0025 10
298.15 7.5 0.010 62

Reference: 9OLUN/APR

Method: enzymatic assay and spectrophotometry
Buffer: Pipes (0.050 mol dm™3)+NaOH

pH: 7.0-7.5

Cofactor(s): MgCl,

Evaluation: B

5.30. Enzyme: «a,a-trehalose-phosphate synthase
(UDP-forming) (EC 2.4.1.15)

UDPglucose(aq)+D;glucose 6-phosphate(aq)=UDP(aq)
+a,a-trehalose 6-phosphate(aq)

T
—_— H Kl
B P

310.15 6.1 40

Reference: SSCAB/LEL

Method: enzymatic assay and spectrophotometry
pH: 6.1

Cofactor(s): MgSO, (0.025 mol dm™3)
Evaluation: C

This is an approximate result.

5.31. Enzyme: cyclomaltodextrin
glucanotransferase (EC 2.4.1.19)

cycloheptaamylose(aq)+7 H,0(1)=7 p-glucose(aq)

T » A,H(cal)

— H —_—
K P kI mol™
298.15 5.0 —48.7

Reference: 72TAK/ONO
Mcthod: calorimetry

Buffer: acetate (0.02 mol dm ™)
pH: 5.0

Evaluation: A

The enzyme a-amylase (EC 3.2.1.1) was also present. Since AN(H*)=0 for
this reaction, A H'°=AH(cal).

cyclohexaamylose(aq)+6 H,O(1)=6 p-glucosc(aq)

T " AH(cal)
K ' K mol T
298.15 50 ~535
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Reference: 72TAK/ONO
Method: calorimetry

Buffer: acetate (0.02 mol dm™3)
pH: 5.0

Evaluation: A

Since AN(H*)=0 for this reaction, AH'®=AH(cal).

cyclooctaamylose(aq)+8 H,0(1)=8 p-glucose(aq)

T . A H(cal)

— pH L(—_f

K kJ mol
298:15 5.0 -53.0

Reference: 72TAK/ONO
Methad: calorimetry

Buffer: acetate (0.02 mol dm™3)
pH: 5.0

Evaluation: A

Since AN(H*)=0 for this reaction, A H'°=A H(cal).

5.32. Enzyme: cellobiose phosphorylase
(EC 2.4.1.20)

cellobiose(ag) +orthophosphate(aq) =p-glucose(aq)
+a-p-glucose 1-phosphate(aq)

T '
— H K
B P

310.15 7.0 0.23

Reference: 59ALE

Method: enzymatic assay

Buffer: barbital acetate (0.01 mol dm™3)
pH: 7.0

Evaluation: A

cellobiose(aq) +orthophosphate(aq) =D-glucose(aq)
+a-p-glucose 1-phosphate(ay)

T
— H KI
z P

310.15 7.0 0.32

Reference: 92KIT/SAS

Method: enzymatic assay

Buffer: Tris (0.050 mol dm™3)+HCl
pH: 7.0

Cofactor(s): MgCl, (0.005 mol dm™3)
Evaluation: C

cellotriose(aq)+orthophosphate(aq) =cellobiose(aq)
+a-D-glucose 1-phosphate(aq)

T
— H K’
K P

310.15 7.5 0.4

Reference: 69SHE/ALE
Method: enzymatic assay

Buffer: Tris (0.01 mol dm™)
pH: 7.5
Evaluation: C

5.33. Enzyme: laminaribiose phosphorylase
(EC 2.4.1.31)

laminaribiose(aq)+orthophosphate(aq) =p-glucose(aq)
+a-D-glucose 1-phosphate(aq)

T

H K
K p

310.15 6.5 0.30

Reference: 66GOL/MAR

Method: chromatography

Ruffer: imidazole (0.04 mol dm™3)
pH: 6.5

Evaluation: B

laminaritetraose(aq) +orthophosphate(aq) =laminaritriose(aq)
+a-D-glucose 1-phosphate(aq)

T
— H X'
7 P

310.15 6.5 0.36

Reference: 66GOL/MAR

Method: chromatography

Buffer: imidazole (0.04 mol dm™?)
pH: 6.5

Evaluation: B

laminaritriose(aq) +orthophosphate(aq) =laminaribiose(aq)
+a-p-glucose 1-phosphate(aq)

T
—_ H K/
g P

310.15 6.5 0.26

Reference: 66GOL/MAR

Method: chromatography

Buffer: imidazole (0.04 mol dm™>)
pH: 6.5

Evaluation: B

5.34. Enzyme: a,a-trehalose phosphorylase
(EC 2.4.1.64)

a,a-trehalose(aq) +orthophosphate(aq)=D-glucose(aq)
-+ B-p-glucose 1-phosphate(aq)

T '
— H K
g p
310.15 6.3 0.059
310.15 7.0 0.24

Reference: 72MAR/BEL

Method: enzymatic assay and spectrophotometry
Buffer: imidazole (0.040 mol dm™3)+HCI

pH: 6.3-7.0

Evaluation: C
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5.35. Enzyme: galactinol-raffinose
galactosyltransferase (EC 2.4.1.67)

1-a-p-galactosyl-myo-inositol(aq) +raffinose(aq) =myo-inositol(aq)
+ stachyose(aq)

T
— H KI
K P

305.15 7.0 4

Reference: 68TAN/KAN

Method: paper chromatography and radioactivity
Buffer: phosphate (0.1 mol dm™3)

pH: 7.0

Evaluation: C

1-a-p-galactosyl-myo-inositol(aq) +raffinose(aq) = myo-inositol(aq)

adenosine(aq)+orthophosphate(aq) =adenine(aq)
+a-D-ribose 1-phosphate(aq)

T
— H KI
g p
298.15 7.0 5.41E-3

Reference: S0CAM/SGA

Method: spectrophotometry

Buffer: Tris (0.107 mol dm™3)+HCl
pH: 7.0

Evaluation: B

2'-deoxyinosine(aq)+ orthophosphate(aq) =hypoxanthine(aq)
+2-dcoxy-a-p-ribosc 1-phosphatc(aq)

T

+stachyose(aq) % pH K'
T - 297.15 74 0.019
— pH K’
K Reference: SOFRI
298.15 6.5 ) 40 Method: spectrophotometry

Reference: 72LEH/TAN

Buffer: phosphate (0.5 mol dm™3)
pH: 6.0-7.0

Evaluation: C

5.36. Enzyme: sinapate 1-glucosyitransferase
(EC 2.4.1.120)

UDPglucose(aq) +sinapate(aq) =UDP(aq) + 1-sinapoyl-D-glucose(aq)

T
_ H Kl
¥ P

303.15 6.0 0.21

Reference: 93MOC/STR
Method: HPLC

Buffer: Mes (0.090 mol dm™3)
pH: 6.0,

Evaluation: C

This apparent equilibrium constant was obtained from kinetic data.

5.37. Enzyme: purine-nucleoside phosphorylase
(EC 2.4.2.1)

adenosine(aq)+orthophosphate(aq) =adenine(aq)
+a-D-ribose 1-phosphate(aq)

T

— H KI
K P
310.15 7.0 0.063
310.15 9.0 0.12

Reference: 67SAK/YOR2

Method: electrophoresis

Buffer: Tris (0.04 mol dm™%)+HC]
pH: 7.0-9.0

Evaluation: C

These results were calculated from the data shown in Sakal er al.’s Figs. 7
and 8.

Buffer: Tris (0.03 mol dm™3)+HCI
pH: 74
Evaluation: C

2’-deoxyinosine(aq)+ orthophosphate(aq) =hypoxanthine(aq)
+2-deoxy-a-D-ribose 1-phosphate(aq)

T
= H K’
g p

310.15 7.0 0.030

Reference: 63DEV/GOU

Method: radioactivity and spectrophotometry
Buffer: Tris+phosphate

pH: 7.0

Evaluation: C

The approximate value of the apparent equilibrium constant given above
was calculated from the per cent conversion data given by De Verdier and
Gould. .

guanosine(ag) +orthophosphate(aq)=guanine(aq)
+a-p-ribose1-phosphate(aq)

24
Z pH c(Mg .‘) I, - K’
K mol dm™ mol dm
311.15 7.0 0.001 0.25 9.26E-3

Reference: 92KIM/KIN

Method: HPLC and enzymatic assay
Buffer: Mops

pH: 7.0

Cofactor(s): Mg?*

Evaluation: A
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inosine(aq) +orthophosphate(aq) =hypoxanthine(aq)
+a-D-ribose 1-phosphate(aq)

inosine(aq)+orthophosphate(aq) = hypoxanthine(aq)
+a-p-ribose 1-phosphate(aq)

I pH X' I pH buffer X'
K K
310.15 7.0 0.025 298.15 5.0 succinic acid 5.38E-3
’ 298.15 6.1 Mes 1.02E-2
Reference: 63DEV/GOU 298.15 73 Mops 2.19E2
Method: radioactivity and spectrophotometry 298.15 84 Tricine 2.11E-2
Buffer: Tris+phosphate 298.15 8.4 Tricine 2.16E-2
pH: 7.0 298.15 9.4 glycine 21882

Evaluation: C

The approximate value of the apparent equilibrium constant given above
was calculated from the per cent conversion data given by De Verdier and
Gould. ’

inosine(aq) +orthophosphate(aq) =hypoxanthine(aq)
+a-D-ribose 1-phosphate(aq)

T

Reference: 89LEH/SIN

Method: spectrophotometry

Buffer: succinic acid (0.2 mol dm™3), Mes (0.2 mol dm™3), Mops (0.2
mol dm ™), Tricine (0.2 mol dm™?), and glycine (0.2 mol dm™3)

‘'pH: 5.0-94

Evaluation: B

inosine(aq) +orthophosphate(aq)=hypoxanthine(aq)
+a-D-ribose 1-phosphate(aq)

pH K’
K T c(Mg**) L ,
% rH 3 =3 K
310.15 7.1 0.0175 K mol dm™ mol dm™
Reference: 7SJEN/NYG 311.15 7.0 0.001 0.25 1.64E-2

Method: chromatography and radioactivity
Buffer: Tris (0.025 mol dm™3)+succinate
pH: 7.1

Evaluation: C

inosine(aq)+orthophosphate(aq)=hypoxanthine(aq)
+ a-p-ribose’ 1-phosphate(aq)

T
= H X'
K P

310.15 7.5 0.048

Reference: 7SMUR/TSU
 Method: spectrophotometry
Buffer: Tris (0.10 mol dm~3)+HC1
pH: 75

Evaluation: B

inosine(aq) +orthophosphate(ag) =hypoxanthine(aq)
+a-p-ribose 1-phosphate(aq)

T

H X'
K P :

310.15 71 0.038

Reference: 82SAL/JOR
Method: NMR

pH: 7.0

Evaluation: C

Reference: 92KIM/KIN

Method: HPLC and enzymatic assay
Buffer: Mops

pH: 7.0

Cofactor(s): Mg?*

Evaluation: A

nicotinamide(aq)+ a-D-ribose 1-phosphate(aq)=nicotinamide riboside(aq)
+orthophosphate(aq)

T
— H . K'
X P

298.15 74 3.6E-4

Reference: SIROW/KOR

Method: fluorometry and spectrophotometry
Buffer: glcylglycine (0.05 mol dm™>)

pH: 74

Evaluation: C

‘The above result was calculated from the data given in Fig. 2 and the table
directly beneath that figure in this paper. Equilibrium was not approached
from both directions. The temperature is assumed to be 298.15 K. Few
details were given. The same result was also given by Kornberg [S1KOR]

xanthosine(aq)+orthophosphate(aq) =xanthine(ag)
+a-D-ribose 1-phosphate(aq)

24
T - c(Mg*) L -
K mol dm™ mol dm

311.15 7.0 0.001 0.25 1.56E-2

Reference: 92KIM/KIN
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Method: HPLC and enzymatic assay
Buffer: Mops

pH: 7.0

Cofactor(s): Mg?*

Evaluation: A

inosine(aq)+ thymine(aq) =5-methyluridine(aq) + hypoxanthine(aq)

inosine(aq)+thymine(aq)=5-methyluridine(aq) + hypoxanthine(aq)

T

H K’
g P

313.15 70 0.21

Reference: 91HOR/UEH

Method: HPLC

Buffer: potassium phosphate (0.005 mol dm™3)
pH: 7.0

Evaluation: C

Pyrimidine-nucleoside phosphorylase (EC 2.4.2.2) was also present.

T

z P(methyl alcohol) @{ethyl alcohol) @lacetone) pH K’
333.15 0 0 0 7.0 0.240
333.15 5 0 0 7.0 0.240
333.15 10 0 V] 7.0 0.247
333.15 15 (i} [} 7.0 0.246
333.15 0 5 0 7.0 0.246
333.15 0 10 0 7.0 0.248
333.15 0 0 S 70 0.245
333.15 0 0 10 7.0 0.250
333.15 0 0 15 7.0 0.250

Reference: 91HOR/WAT

Method: HPLC

Buffer: potassium phosphate (0.020 mol dm™3)
pH: 7.0

Evaluation: B

Apparent equilibrium constants were determined in solutions containing methyl alcohol, ethyl alcohol, and acetone. The volume fractions ¢ of these various

solvents in the final solution are given above.

5.38. Enzyme: pyrimidine-nucleoside
phosphorylase (EC 2.4.2.2)

inosine(aq) +thymine(aq) =5-methyluridine(aq) + hypoxanthine(aq)

T

—_ H KI
g P
313.15 7.0 0.21
Reference: 91HOR/UEH
Method: HPLC
Buffer: potassium phosphate (0.005 mol dm™3)
piL 7.0

Evaluation: C

Purine-nucleoside phosphorylase (EC 2.4.2.1) was also present.

5-methyluridine(aq) +orthophosphate(aq) =thymine(aq)
+a-p-ribose 1-phosphate(aq)

T

H ) K'
X P .

313.15 7.0 0.062

Reference: 91HOR/UEH

Method: HPLC

Buffer: potassium phosphate (0.005 mol dm™3)
pH: 7.0

Evaluation: C

uridine(aq)+orthophosphate(aq)=uracil(ag) + a-b-ribose 1-phosphate(aq)

T :
- H K
% P
310.15 7.0 0.44
310.15 9.0 1.0

Reference: 67SAK/YOR

Method: electrophoresis

Buffer: Tris (0.04 mol dm™%)+HC!
pH: 7.0-9.0

Evaluation: C
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These results were calculated from the data shown in Sakai et al.’s Figs. 9
and 10.

5.39. Enzyme: uridine phosphorylase (EC 2.4.2.3)

uridine(aq) +orthophosphate(aq) =uracil(aq) + a-D-ribose 1-phosphate(aq)

T
— H K’
K P
310.15 74 3.1E-2
310.15 : 82 7.8E-2

Reference: 74BOS/YAM
Method: spectrophotometry
Buffer: Tris or glycylglycine
pH: 7.4-8.2

Evaluation: C

5.40. Enzyme: nucledside deoxyribosyltransferase
(EC 2.4.2.6)

thymidine(aq)+adenine(ag)=2'-deoxyadenosine(aq) + thymine(aq)

T
— H K'
K P

310.15 58 151

Reference: 63BEC/LEV
Method: enzymatic assay
Buffer: maleate

pH: 5.8

Evaluation: B

2'-deoxyinosine(aq)+adenine(aq)=2'-deoxyadenosine(aq)
+hypoxanthine(aq)

T
- H K'
g P

313.15 6.0 14

Reference: 74DAN/CAR
Method: spectrophotometry
Buffer: phosphate (0.1 mol dm™)
pH: 6.0

Evaluation: C

This result was obtained from kinetic data. The approximate result given
above is the average of the apparent equilibrium constants obtained from
both directions of the reaction.

5.41. Enzyme: adenine phosphoribosyltransferase
(EC 2.4.2.7)

adenine(aq)+ 5-phospho-a-D-ribose 1-diphosphate(aq)=AMP(aq)
+pyrophosphate(aq)

T
- H KI
K P

303.15 74 290

Reference: 66 HOR/HEN
Buffer: Tris (0.2 mol dm™)+HCl
pH: 7.4

Cofactor(s):